The deep cerebellar nuclei (DCN) are the final unit of cerebellar computation, where the excitatory input into the cerebellum is integrated with inhibitory input from the cerebellar Purkinje cells. In some sense the entire state of cerebellar function can be thought of as compressed into the state of DCN network. However, even though the main cell types in DCN have recently been described \[[@B1]\], next to nothing is known about their roles in the DCN network, or even about the functional properties of the DCN network. This is mainly due to the difficulty of conducting in vitro experiments with this structure and the sparseness of intra-DCN-connections compared with the cortico-nuclear connections \[[@B2]\].

Phase response curves (PRCs) of regularly firing neurons quantify the shift in spike timing in response to perturbations \[[@B3]\]. The PRC is a strong theoretical tool allowing deduction of the behavior of a single neuron within a network \[[@B4]\]. Notably, the PRC can give insights to the emergent behavior of the neuron without detailed information about the ion channel composition. Here we propose a new bottom-up approach in forming hypotheses about the network properties in DCN, based on examining the phase response curves of individual neuronal types by 1) investigating the role of PRCs in discriminating different DCN cell types 2) formulating a hypothesis about the roles of these cells within the network, as different PRCs suggest involvement in different functional circuits. Since DCN neurons are spontaneously regularly firing, knowledge of the PRCs could allow significant conclusions about the in-vivo network behavior of the DCN.

We show that the large glutamatergic projection neurons of DCN exhibit type II PRCs and the local GABAergic neurons are characterized by type I PRC. In addtion, we present a single-compartmental model of DCN neuron dynamics.
